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PROBLEM TO BE SOLVED: To reduce the luminous efficiency 
deterioration and color slurring of a light emitting diode even when the 
diode is used for a long time under a high-luminance condition, by 
respectively constituting the LED chip and photoluminescent phosphor 
of the diode of a nitride compound semiconductor and cerium- 
reactivated yttrium aluminum garnet phosphor. ^ ^oz ^ 1 
SOLUTION: An LED chip 202 using a gallium nitride semiconductor is i I I 
fixed in an enclosure 204 of a chip type LED with an epoxy resin, etc. An 
epoxy resin in which a (RE1-xSmx)3(AlyGa1-y)5012: Ce phosphor is 
scattered is uniformly cured as a molded member 201 which protects 
the LED chip 202, conductive wires, etc., from the external stresses. SM 
The cerium-reactivated yttrium aluminum garnet phosphor is scattered 
in the epoxy resin as a photoluminescent phosphor. 
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[004 3] LEDfy/102tvi>yh - !/-Kl 
0 5 y 7 s £ aflMNiftHKft&ttffitt if IC «t o -CfT 5 

wtas-c-ts. Jr^wic»i, auK+^affi, r^y/um 
ffl^-f ? mm%i?fimifbtiz><, tit. y*-xyy 
>LED?-yyt£¥iz*.»)-?vyb- y-K£&»$-e: 



74 

k &m'<>y°mm^zzkfrx-zz><, 

|- LED?5/7°^El$tl5-77> h • y — K<£>*tS£ 

0. ISaiO. 8SJJIT;3S#*L 
k\ £fc. v<?>h- y-Kro^W^mmSfeti: LT 
l±3 0 0/iQ-cmEATiWfr*L.<. it)J«L<li, 
3(iQ-cmHK-fe5„ v^l- • y-K±lw 

«»<DLED?-y7"Srfliei-'5#^±, LEDfy^i> 

W. Ifrfttli, 0. 01cal/(s) (cm 2) 
CC/cm) a±/4 5 »*L,< J;0jifSL<l± 0. 5 c 
al/(s) (cm 2) (<C/c m) UU^fcS. rix 

e>»*«:sri«fc-*-tmfc urtt. ft, m. ftAm « 

[0 0 4 4] 

(<< • y — K 1 0 6 ) 

y-Kl 0 6£LTI±, • y-Ki 

20 0 5±tEtt$tvfcLEDf--y/l 0 2 ittttSftfc* 
mmv^'r-l 0 3i:Wgin5rll5t>WT-*)5. 
h • y-K±lc«ft«)LEDf-y^«rKttfc»g-H:, «■ 

-fS&griSfcSo JWWKtt. ^9>h- y-K*»6« 
ixSl^ot, • y-K<D!7>f-\r-*V7M v 

^ * -£5KffiroB»£ < -T 5 C t K tic X o X-r v 

30 6 S£(± 1 0 SKBWt LV\ ^ >t- • U - KO* 

t>J:< > feSVMl^CW-O^-- • y-KSrffM^-frfc 
• y-K±fflro-«S:M*wi:^<toT^ 

[0 0 4 5] -CVt-- y-Ktt, *«tt!7W+-T?i!) 

40 S^rt*s**f>tl5. JrfrW'iftMffifeti LTtt, 3 
0 0 / zQ-cmElTj5 s »^U<, <t 9 jifS L< l±3 ^ Q 

li, ft, ffl, ftA9^, fflAO^O 5 ^. S^^s/ 
Jf-LfcT/i-$ = ^A, ft, ««j»«#lfe>*i5. 
[0 0 4 6] 

(a— r-f >^g51 0 1) 

#K38WK/lV'>e>i'i,;5='-7M v^SSl 0 l tl±, ^e- 
KW l04t ligijic-r y y h • y - KO# ■yT'l^ 



352927279^ 



15 

[00 4 7] 

(^-/UKSBMI 0 4) 

YWft 1 0 4 14, Or- KWffifflffl j£ia£ 

i:tLEDfy/102, iltt^-Tt-l 0 3, 7* 

-A* K ttt*Jd*^*S iirS rilCio-CLED^-yT 0 

1 0 2 >»»fe©|&fitt*«fn SimiHI 

fc JElcifc, K«tt 1 0 4 zmmoM 

&o-c, k*# i o 4 i±a»si« Litmm 

Vt^\ AfcWKtt, fl^XIt, HuvXjg^^ 
^•g-fr-frThfe-C&S. A- KM 1 0 4 ffl*«:6Wlf 

*hA^**v*S*fra*£*3iifc»JI8, *-*K» 

fctt»*«»»&H«:**3tf 5 w t 14. Sft«ttBfl#> 
*mmn7* h 

14, »E±4£&*L<fcir*te#*>.5. *-*K»tt 
*ifci£fi:#Jf4, *-A- K8WS:»Lefek:#fea 



16 

ifc. LED^-y7*^ib&tti$it53fe<!0±«3t&ft^4 
3 0 n mW±Ti4, JtSSftJWefeSSf^MIRttSiJ** 

[0 0 4 8] 

KS:LED**»K?iJfflL*:» 
RGBtr-tli-fn^Sjti-a**^*- K©fc*£ 
fc*£ttKJ:5LED**»J:0 fc, J: 9 j«HMlllc&6 

6Lfttt*U4*&f>ftv\ ^fetc«t5^r-fe5 

^jfe^LED^SiroffiSi-S^^StCioT, R 
G B rt— K^»»W ta* $ il**fe#SEfr 

■5#-g"bfo5o *B«W»**^-f^— KSrRGBO* 

30 o**^*- K(4. RGBO«j£^t- Ktfct 

[0 0 4 9] Sfc^ ^JS^Wro*^^^- KfcflJ^fc 
LED$$Ki5tff 0 -OHroLED^fgli. 

©LED*^atCffiffl$^5. SIlroLED^S 
14, ffilSJ^M^ t- K 5 0 1 W^-e h ^ -y ^ 

5*^ai4» RGBro^pt^^- KSrffix.*^. - 

[0 0 5 0] LED^Sli, ^S)lHlKT-fo5fi«"lHlK 

KidlHlKSria6|c^-r o SttlUKtt, A 

!2t§#l*'C£>3R AM (Random, Access. 
Memory) 60 3i, R AM 6 0 3 lCfSti£tt5x 
so - * frt, , L E D^^S 6 0 1 ro-en^W^Tt^ ^ 



352927279^ 



17 

-f5KP$ij'#0S§6 0 4 t. ^PSiJffll[H]Sg 6 0 4 Oft*) 

5K7-f/<-6 0 2i^Ii5 0 pgP9$i|3P!H]S§6 0 4 
li. RAM 6 0 3(d|Et8$iX*x-^^^LED^S 
6 0 l <r)&%*t4 if- K.6#ri$|81£Si3l LT^ScSitS 

[0 0 5 1 ] Lfc/^oT, £«ffl<OLED*jpgl±, R 

[0052] *mm<r>%i%?4Jt- Ki*. 

•Y^--K (W) iLT0 9O$a<, RGBMM'llI 
11*9 OOli. LED3^3g©-g15£^L9 0 0#-f£ 

H*x-#-E*¥«-C*>5RAM (Ran 
d o m, Access, Memory) £ , R AMl'iE 

**rs*5fc»©»wflr*«r«*-t-5fiwiiwapiiiKt, 

r«*ii@KH:, RGBt&fe»K«3ti-5**^ 
^^-KKVfflOllIBti&jlii-a. NMMttlelBtt. 
RAMlcfEtfteftSx-^ib, •en^nro^y^^- 

^7-fSo ret, 6fe^©*jj*«r?T?»£-li, RGB# 

[0 0 5 3] Lfciiot, *-h'Zffim 
»®»tt-CCPUS:9JJWIi4Cfc!4J»*U\ NrM 

[00 5 4] 



(9) 

7.9 

Ee£-fr5„ rroi^iM^t- KSritmiiii:^ 

<f-^ffl<Ogfls:[*9lc@^$-a:5 0 LEDSigli, igftg|5 
WW>fc7/K^^f-f7 hogftrtfcEg^ftl?® 

tf. Ufc^oT, LED«*»0*^ffi«*ffKJ:»>E 

■P^SSS:^fcE«i-5rti95-c-^m«ll5tro<&#i:fsTf> 
[0 0 5 5] 

^ >^gC^*ittg±<D^a->- h 7 0 6 

fcs^tt^-rvy-wsgt^i-Dta^- h 7 0 6ts* 

40 ^ if h^7 0 1 icMLt- /u KgW£*S&L 

dc$iXfc30*^(DA«S«7 0 3l*)lCLEDf-y7* 

#*^«flMtS^«#ULE D^s/7*7 0 2^9t$ix 
fc*«»R7 0 3±IC3(ISJ»5*5. CHtl^llfc 
LED^-yyii. T^y/H±#jfeffi7 0 4<DjgBld# 

so A<A#roKlt8Btt7 0 7^rEfi^-tirrS>5„ [SJ^fc. m 
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t/t&nm mm±m*? l e d =j- v 7° mm ztix v ^^ag 

ffi±lCt,5WSB# 7 0 5 

ir^T^S, ®&3c^!gfi<b LT#]/1^5#£li, a** 
min^mfeZ 1 ror-li^v ^ i liS 9 * T* 1 * 

l<\, 

[0 0 5 6] 

[Jt&ft] 

GtJtSfl 1 ) 

mOI nGaN¥*fc£:f83tell:Jfl^fc. LEDfy/ 
14, ac^$*7tf-7r-1'TS«±twTMG (Hl*f-/V 
tfVyA.) TMI (hiMfvU-fVi^L^iO # 

tfiL. MOCVDft-cafk*SRfl:*«iMH*«:l««S* 

LTS iH 4 iCp2Mgi, 5r^0Slx.2)wi:lcJ;o 

*JBfifc£-&5. LTI4, NM^mtt^ 

ffS«3nmtJb8. *-«-#F«iti:Sii4/vK 
-/InGaN©SfttiWLfc. (4JS, t7/-f 

t «r±k litta-cafl:^ y ? a*hwis *»* £ *'< 

7xH£LT*>3. £fc, Pffii^Mtti. MI4 0 0 
[00 5 7] x. y^yfizX *) P N&¥mft£MZmtii 

Sit*:. LTffiJfciaSofc^Wtt^x/N-fcx*? 
LT L E D f- y -t£fc„ 

[0 0 5 8] «>y*tfc««!>-K7U-AOjte*lC 
*y7'$rW-r5^^v h • y-KICLED^s/TMr** 

H<kv7> h • U-KM-fvt- • y- Ki. Sr-Erti 
^'tli:^ 3 0 /i m»^T-t7^ sKVtV ^ LS 

[0 0 5 9] 7* Kvl'S.t-fcV^SjfettM:. Y. 

Gd, Ce «)#±a 5E*«rft:¥*ttH:-C»C*» Lfc* 

5„ Z.ftAZ7 7V$-.*t LX7 yitTy*r~<}J*&m£ 



(10) 

20 

L-ottticii*. aft* i4oo° c©a*-e3»*Bnjft 
»aictt*at-c»««i-frfc, 7* 

/U-^A&'M&i LT (Y 0 . 8Gd 0 . 2) 3A1 
50 x 2 : Ce/9SjfM£ttfc„ ft*5, CeC0g&|4, 
0. 0 3T*foo?t. 

[0 0 6 0] ffM£ixfc (Y 0 . 8Gd 0 . 2> 3A1 
>o 5O12 :Ce**#8 0ll». im»)fil0 0 
Il«S:J:<fi^Lt77!;-i5*fc. ^co^yy- 
£LED^ : y7'^gSfi£ttfc-77Vh • y-K±<D*y 

^rttaA^fc. i£A&, 7* bJisi.*-byx1k%W 
&tt£titz®m$: 1 3 OX: 1 B»WC«fl:**/t. r 5 
LTLEDf-s/7*±ICff$ 1 2 0 v<D7* b^i^iry 

*%.%.m^zhti^- ; T<< yymw&LZtitz. * 

fc\ = — -r-fV^SBlCtt, LED5 1 -;/7(.:fa;^oT7;*- 
14, &3. 5W/cm Jf>tLE 

Xt5S3F4iT*»e>f»«i-5 B WT-^e-zw HBti LTig 
JtttauK+^WJBtJKrtS-frfc. KiBJWtt. ®3* 

^SBism^nfcy- K7U—ASrJfALS3ttt^"> 
*»JBSrjRA», 1 5 0t;5«*Mlc-C«fl:**fc. ^9 
LTffM^Hfc^Tfe^^— Kl±. %%KS)jEiB^&« 

mi-zt?* Vfr^^-tyx-ikJtfcoX? 4-137— \z 

[0 0 6 1] :p L-C#b*lfcefe3Ri9«**^niB4i»* 

^Jl-en, feft^ ( x = 0 . 302. y = 0. 28 
0) . feiSt8 08 0K, Ra =8 7. 

$14 9. 5lm/wt6fei*jtffcofc 0 £P>IC#ift 
LT?aS2 5t6 OmAiim. K2 5t20m 
Aiifli, SS6 0t9 0%RHTT2 0mAii«<D^ 

40 [00 6 2] 

(JtBfi&J 1 ) 

7* h/W5-*1rv^m*ft:Sr (Y 0 . 8Gd 0 . 2) 3 
AI5O12 :Ce«>e> (ZnCd) S:Cu, Alt 
LfcW^-14. WS&m 1 f^^lw LT^Tt^W Or- Y<T>B 

JMt*(S*»o/t. #^l*^tcio^TI4. D100 

^3t^*5||ftLTV^fc„ 
so [0 0 6 3] -tll4. XJtKf^-rojSjtJttSJtfrtft* 
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OmAiim. ?SS6 CC9 0%RHTT*2 OmAiiSro 
[0 0 6 4] 

I n©tfiJrl| J ?lMf-?i4 6 0 nmt Lfc„ 

Gdco^*fiSrJi-^t (Y 0 . 6Gd 0 . 4> 3*1 5 
Oi 2 :Cei LfcW^liKiS^I 1 LT^Jt^ 

[0 0 6 5] C5LT#feixfcfcfe3R#**Rrftfc*# 

ZiX^iX, feKjft (x = 0. 3 7 5, y = 0. 37 
0) . &?Sg4 4 0 0K, Ra («fettJi») =8 6. 

3t^^- ki o oiiwcftofc. #^i*»ffir©3ta 

£ 1 0 0%t L 1 0 0 0#ffl&®&Kfctt 5 

^ h-A-Sr, BIO (A) . (B) , (C) 
[00 6 6] 

h/M^-fe:/*fcfcft£Y, Gd, C e <0#r±!g5t; 
iCMSra^tSt (Y 0 . 39Gd 0 . 57Ce 
0. 0 3Sm 0 . Ol) 3 A 1 5O j 2 ikJtW-b LfcJJf. 

mt, mmm 1 1 mm\c lx%k?j *- K£ i o o is 

[0 0 6 7] 

(HJ60H4) 

*tt7? y^^S«±«C, 1 6 x l 6CO-7 hi; 
^iciag$-frfc 0 SfctJBft^;*-- Kt(ig»/>>^ 

tttflgC: J; o TffM S flfcSft 5 0 4 ftSBKKfi L @;£ £ 

vofty&n&Vh^x&fr, 

ft, ttSL 7 2^r->y 3V^Sr0!fk$-ti:LEDm 



(11) 

22 

-B##jKiEtt£-t!r£RAM (Random, 
Access, Memory) StfR AMIdfEtS $Jx£ 

tztt><Df%mm ^m%t %!%m%m®& t mum®* 

(Dttitim^rX-xJ yf-V?$hX%%¥<<lr- K*£*T 

ISf)l«$ttLEDS*gI?r«Lfc 0 LED! 
*S*«»Sii:e*LED**8lli LTiESre# 3 - 

[0 0 6 8] 

(H»0J5) 

*tLr-^S (Y 0 . 2Gd 0 . 8> 3A1 
50 x 2 : CeT**£;ri5i&ft#£fflV^cyfl-f±, fgffi 
1 t Untie LX&%y<< *- K* 1 0 0 {SffM 

fit) l± ( x = 0 . 4 5 0, y = 0 . 4 2 0) X'h V MR 

20 ki±, xs^i 1 nsk%* , 4 *- b-t vast Lxneiw 
0y 1 tmmz&tiizwim&t:*:Lx^tio znmmmo 

7* b^Z* LEDfy^Sl^^ 

K<0#|§)fc.X'<* h-'l'Sr, Ull (A) , 
(B) , (C) t^fteJl^LTl^o 
[0 0 6 9] 

(HJfe^je) 

*t LT-«S;Y 3 A 1 5 O 1 2 : C e T?^$tl5S3t 
l±, H»0iJ 1 ©»3fc^-< *— K fc it« L-C-t^PJWkfi* 

-f^-K^IS*^^^ h^^r, HI 2 (A) , 
(B) , (C) IC^LTV^o 
[0 0 7 0] 
(^ffi0«l7) 

40 *JS^j7W«3ty-<^— Kl±. 7* h/us^-fev^libfc 
»t LT-iK^Y 3 (Al 0 . 5Ga 0 . 5> 
50i 2 : CeT?*SilS*3fc*«:ffl^fcW*H4. 

m 1 bmrnzLxmytfj*- k* i o oww 

KW^-lgjt^.^^ h/w^, «i#lciai 3 (A) , 
(B) , (C) K;=XT^.5o 
so [0 0 7 1 J 
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-< *— Kli. y* h/m-±y*%% 

frk LT-AS^G d 3 (Al 0 . 5Ga 0 . 5) 5° 
1 2 : C eT'g^tb'SYSr-aS^^^^^ffl^fc^ 

i±, nmm\ tmmzLxmntyj*- k*i oo«» 

fi£$i*rfc 0 HiS0!j8£>3g3te* f >f Kli. J¥£#ffi^ 

[0 0 7 2 J 

(«0J9) 

ftftk LT-&5tY 3 I n 3 O 1 2 : C e T?5§£tl'5 A 
1 £££&^3bt#£ffi^7 % ;:KWfi, 3§iS#ll i:|Hl«(c 

UM^*-K?:10 0iMWc. Hffi#J9W 
Kli, ®ffi^{&^^#^^|cfc^Tl|]i 

fisjl tPHilcffinTtiiit^ttSr^LT^fc,, 
{0 0 7 3] 

[%W<D®%:] *m%WV> ! %%t r '(*- Kli. Mlt^JL 
r i: lei 9 gB#Kift^^(D^ffl|c*5^T 

mwvftftyj*- Kii. {fist4^«i;^{b. /MHt£ 

e>lciife?aS<7)^r^tt/j:t'*:ic^«CSM«. 

ftftli, MSBfcT-&9 1 2 0 nsec,!:^^?J^;gji^££^^ 
1-•53fei!ii ^ ,frt•i: LTfiJffl1-5witf#5. £/-<:, %a 

e,^ afeic lt, a^w s -esB#r B imigi-s^icii$ij 
< @ icg Lv^jty-r ^- Kt 1-5 r t #-e# 

5„ LED5^:/li¥fittfcW&ft£*t-3 
S^o £<ft!l£ LTftffl-rS^-g-lCli^^-frT'.CV^BIf 

[0 0 7 4] #lw, ^^B^ro^y-f Kli, Mm 

I 0 0 7 5 J *~ Kli, %>m X. < 

■TSrtiJS-Cf 5 0 -ASIC, gftftliM&ft 

fi»ftfl©*fe**fljffl U 7* h*'5*-fcv;*SJfc* 
rtiS-Ct*. ^$tLfc3tliLED^y7°^ 

b^ffi^ftSftiO fcft&ftfflil (i-tet>t>, Ikftfrfrb 



(12) 

24 

- K«4 if lCKW»a SJxTfcLEDf-y T'fcfttt $ ti 
(c< t,\, ^rofcfcicy^- bA<i%±>x%%mz& *)m 
&$*tfc##. LED? -y/m^fi^ltk LTfcLE 
D^ y^lc^&^ti/f^v K • y- Vnft-yftiHX 

[0 0 7 6] Kli, MtK. ft 

Wjfcfc J: 9 **«:^Bie$JxSHa^iTSii5 - t «:IK.lh 

$-fr^Ci^T-tSo LEV? 

h SrSftfrK «t 5 w t 57t » i 9 

S, LED^y7°/4^»ai^tt5*li, LEDtcm^/Sr 

li, L E Df ?yi:M$hfc*iOfil 1 45. 

mcmmzftz&mi-zzbtfX'Z &\ *m%w\z. 

7* h^^^-tr^^S^I-io-CLED^yyTS^ro 

[HBofam^tftBj] 

[mi] nut, *m%w<o&%y'(*- k©«*w« 

(13 2 ] H 2 li, *«»W©te<7)«3ty-i' ^— K©«a 
30 [133] 0 3li. KWSbfc*'* 

[14] 04 (a) ii, *mm\z.&.mzfrz>7 * va> 
(b) li, *m&mz@.m£ti&7*bA'**±yx%L 

[15] 0 5li, *g&K©3Bft^;*--K£ffl^fcL 
E D**8BO«aH-C*)5. 

[136] I6li, l3 5{Cffi^P>n5LED*^«wy 

40 [|7] 17 li, *mm<»&%?'< *~ KSrfflV^fcSJ 
©le D^iMS;it-*)5, 
[18] 18 (A) li, *S^<75Hlg^i btmnit 

MCTftLltit&Ml *-b'k<DiBM 2 5°C2 

0mAifi«iCti«t55?^K»Sr^U, 18 (B) li. * 
SBP^OHigfil 1 tit«©fcie>K*LfcH:tt« 1 W^Tt 
¥4 Or— K<fcfc>i&&6 0t:9 0%RHTT'2 OraAiim 

[19] i9ii. *mm<»%%?4*- kicadxrg 

50 EB**fc**«it©ffl»EBH-C*)5. 
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imi o] 

BIO (A) It (Y o. 6G d o. 4) 3 A 1 5O 

HI 0 (B) It £t°~^$S#4 6 0 nmSriTfS* 
HI 0 (C) ft l|j^]2cQ^ft^:*- KO^gft*^ 

[mil] 103 

Bll (A) It ( Y 0 . 2 G d 0 . 8 ) 3 A 1 5 O *° 10 4 

1 2 : CeVm&tlZm&fflSny* b^^^y^>^ 1 0 5 

1k%W<n%yt^f VfrttiTo 1 0 6 

El 1 1 (B) It ±k'-^SI^4 5 0 nmJrtt^^ 20 1 

Bll (C) It HJt«5<0«*y-f*- K©***^ 204 

* h/U^Tjt-fo 2 0 5 

[B12] 501 

HI 2 (A) It Y 3 A1 5O1 2 : CetrtESftS* 50 4 

mme(D7* b/m*y±yx , %yt&<o%ftx' < ? 505 

*«-J- o 20 5 0 6 

Hi 2 (B) It it-^jfif^4 5 0nm«:tm 60 1 

fiffl 6 O L E D f y ^«*^^<^ >^**t, 6 0 2 

1112 (O it M1&ffls<nm%?'<d— Kcouft*^ 603 

tV/isZTF-fo 604 

[Hi 3] 703 

HI 3 (A) It Y 3 (A 1 o. 5Gao. 5> 5° 704 

1 2 : CeT^Six5^1S^J7<7)7^ h^U^t^ 7 0 5, 

gftftOMft*'^ h^Sr^-To 7 0 6- 



13 (B) It itf-*tt*#4 5 0 nmSr^r-fSH 

hi 3 (o it nmm7<D%%y<<*-b*v>%ftx'< 

10 1, 7 0 1 

^— x-r 

1 0 2, 2 0 2 



7* h/us*-fe>*ri s £*r$ixfc 



7 0 2 • • • LEDfy^ 

2 o 3 • ■ * mm&y^^- 

^v^- • y — K 

k 

**# 

LED^g 
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RAM 

7 0 7 • • • RitSWt 
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